Targeting the discovery of novel natural products, the roots of Dalbergia spinosa Roxb has yielded a new isoflavone apioglycoside, 5-hydroxy-6-methoxy- (1), together with the known isoflavones, dalspinin (2), dalspinosin (3) and caviunin (4). Their structures were elucidated on the basis of extensive spectral and chemical evidence. To the best of our knowledge, this is the first report of the occurrence of an apioglucoside of dalspinin in Nature.
Plants belonging to the genus Dalbergia (Fabaceae) are known to be rich sources of isoflavones and neoflavones [1a-d] . Many Dalbergia species are reported to possess medicinal properties [2] . D. spinosa Roxb. is a stiff climbing shrub with small white flowers that grows in southern India. Previous phytochemical investigations of different parts of D. spinosa have resulted in the isolation of several isoflavones, isoflavone glycosides and neoflavones [3a-e] .
In the present work, we report the isolation and characterization of a new apioglucoside of dalspinin, namely 5-hydroxy-6-methoxy-3,4-methylenedioxy-7-[(6-O-β-D-apiofuranosyl-β-D-glucopyranosyl)oxy] isoflavone (1) together with dalspinin (2), dalspinosin (3) and caviunin (4) from the ethanol extract of the roots of D. spinosa.
Workup of the ethanolic extract of the roots by silica gel column chromatography, eluting with ethyl acetate -methanol (97:3) yielded compound 1 as a cream colored solid. The positive and negative ion mode ESI-MS showed [M+H] + and [M-H]peaks at m/z 623.06 and 621.02, respectively corresponding to the molecular formula C 28 H 30 O 16 . The singlet signal at δ 8.42 in the 1 H NMR spectrum of 1 correlating with C-3, C-4, C-8a and C-1 in its HMBC spectrum corresponds to the H-2 proton of the isoflavone moiety. A downfield D 2 O exchangeable signal at δ 12.86 indicated the presence of a chelated hydroxyl at C-5. Positive ferric chloride, Labat and Molish's tests and the UV spectrum with characteristic absorption maxima 266 and 295 (sh) in MeOH shows 1 to be an isoflavone glycoside with methylenedioxy, free 5-hydroxyl and substituted 7-hydroxyl groups.
The 1 H NMR spectrum of 1 further showed two singlets at δ 6.06 and 3.76 corresponding to methylenedioxy and methoxyl groups, respectively. The singlet signal at δ 7.15 corresponds to the H-2 proton and the multiplet centered at δ 7.03 integrating for two protons was assigned to H-5 and H-6, indicating a 3,4dioxygenation pattern in the B ring and, therefore, the two-proton singlet at δ 6.06 was assigned to the protons of a methylenedioxy group present at C-3 and C-4. A lone aromatic proton singlet signal at δ 6.91 was assigned to the H-8 proton of ring A as it correlates with C-6, C-7, C-8a and C-4a carbons in its HMBC spectrum. Acid hydrolysis of compound 1 afforded the aglycone, dalspinin, and the sugars D-glucose and apiglucose, identified by comparison with authentic samples. The presence of eleven signals glucopyranosyl) oxy]isoflavone (1). To the best of our knowledge, this is the first report of the occurrence of an apioglucoside of dalspinin in nature.
The known compounds were identified as dalspinin (2), dalspinosin (3) [4] and caviunin (4) [5] by comparison of their spectral data with literature values.
Experimental
General: UV spectra were recorded on a JASCO-spectra manager (V-550) double beam spectrophotometer and IR spectra on a FT-IR JASCO spectrophotometer using KBr pellets. 1D and 2D NMR spectra were obtained in CDCl 3 and DMSO-d 6 on a Bruker DRX-300 (300 MHz). ESI-MS analysis was performed in the positive and negative ion modes on a liquid chromatography-ion trap mass spectrometer (LCQ Fleet, Thermo Fisher Instruments Limited, US). Verification of the compounds and their purity analysis was carried out on a Shimadzu System (Shimadzu, Japan) equipped with a Shimadzu RP-18 column and LC-10A pump. 
Extraction and isolation:
The air-dried and powdered roots of D. spinosa (2.5 kg) were extracted with hot ethanol and the solvent was removed in vacuo. The concentrated extract (15.3 g) was subjected to removal of wax and then chromatographed over a silica gel column employing a stepwise gradient solvent system of ethyl acetatemethanol in varying proportions. The ethyl acetate -methanol (97:3) fraction afforded compound 1 (23 mg) as a cream colored solid. 
Dalspinin

Acid hydrolysis of compound (1):
Compound 1 (10 mg) in 5% methanolic sulfuric acid was heated on a water-bath for 10 min and the reaction mixture, on usual workup, yielded the aglycone, dalspinin (6 mg, compound 2). The aglycone, D-glucose and apioglucose were identified by direct comparison (m.m.p, co-TLC, co-HPLC) with an authentic sample isolated from D. horrida [4] .
Supplementary data: Spectra for compounds 1-4 are available.
